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MULTIGRID/SIMPLE/FAS/CFD/FINITE VOLUME

This research will study the multigrid methods for the solution of the flow
governing equations to simulate steady two-dimensional laminar incompressible flow
by making a comparison of various widely-used multigrid methods: V-Cycle, W-
Cycle, F-Cycle, Sawtooth-Cycle, Full Multigrid and Cascadic Multigrid. The solution
will be obtained by the finite volume method. A system of equations to be solved is
the Navies-Stokes equations in Cartesian coordinates where a collocated grid system
is used. The convective terms that are nonlinear are discretized by the upwind
differencing scheme whereas the diffusive terms are approximated by the central
differencing scheme. The SIMPLE algorithm is used to determine the pressure of the
flow. Multigrid methods are applied in the outer-loop iteration of the SIMPLE
algorithm together with FAS (Full Approximation Storage) for various types of

multigrid cycles.

The result obtained from this research is the high-speed CFD computer which
is able to compare various types of multigrid cycles to help users select the

appropriate type of multigrid cycles for the flow simulation.
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